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(57) Abstract: A method of synthesizing a nucleic acid which involves the step of using a double-stranded nucleic acid as a template 

and incubating under conditions allowing the establishment of a complementary chain synthesis reaction starting with a primer, 
t*** This method involved the step of using a primer capable of isothermally amplifying the template nucleic acid as the primer and 

thus enabling base pairing in the domain to be annealed with this primer with the use of an arbitrary primer The arbitrary primer 
O initiates the complementary chain synthesis reaction, wherein the double-stranded nucleic acid is used as a template, by combining 

DNA polymerases catalyzing the complementary chain synthesis reaction associated with the unstabilization of the double-stranded 



nucleic acid and chain substitution, thereby providing a domain wherein base pairing can be performed. 
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PCR(Polymerase Chain Reaction)^^«t^^M^#«J*M<Z)-&m^{^ 3£ 

*(D&&n^frm^ia\-f2>m%<D*%ti;m.m±}ti£^fr 0 pcR&fcts 'J>m<m^ 

7r-;^t§ii^g^5, $SM#c#§J© DNA U ^ 7— t? fl*^fS*&& 
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$>5o fct&fcfs pcR&c#5^jfo£»©*iJn£ ; E-* u yy-rzfctfxDXVi 
>^t^n^^x^^n^¥^mm^mmm^^m^u^vi£m^ti 

^mtmftlz$bi<nxVtl5^fm&1%£:ft5o £H#PCR&tci:j3tt^ 
HA*y^5— S|EW&M> DNA^»;^7— WztttZtfifo, &5^&DNA#>M 
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tftffi^feiB^^fiffBh bT*B*i&&IE?!J££fO DNA SDA 
^(Strand Displacement Amplification) [Pro. N. A. S., 89, 392-396;1992] [Nuclei 
cAcid.Res.,20,1691-1696;1992]J:^Kn2)^*)ftJ^tiTV>5o SDA&fciu & 

o TB&(displacement ) £ ft 3 d £ £ SDA & i: WftT Ia5 0 

fjfcofe^ k & s 3' -OH as*#*x * £ £> « Wft^fc&fx -5 d 1 £ «t o T ft£i§r 
So CCD,fc-5fc: SDA^±PCR^T-^i:^o-CV>}fe1t^^?aSM®I*^^bfeo 

& sda mx* tresis© dna — t? {cio^s &-r- * * ft $ e, -r^jis^ 

£ 5 tc^Ol^cDaH i: bT a ^ dNTP © J: ? & dNTP g§#tt£*U b& 
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m&*Umfflffl*?fimbTZ&Wt<Dmmi>&ith'£, NASBA(Nucleic Acid Seq 
uence-based Amplification, IMA/Transcription Mediated Amplification fe£ 
*>Wt£tlZ)&&®T*$> So NASBA tt. UNA SHfflfc bT T7 7D€^-^ 

mn vfeyn-y-e dna * »; * 5— t?c * 5 dna 6j**frv\ £n&S£fg 2 © 

-ru— y-eZ&mt^ 2*^DNA^^i:bTT7 RNA* U^-H? 

{3«t5^^frt)*T#fi© ENA *MM-?Z>£mm-e$>%> (Nature, 350, 91-92, 19 
91) 0 NASBA fclfettS T7 SNA * 'J ^ ^--VlZ J; SfcapSJfctttMTJjifT "T £<> b 
* b NASBA fcfc RNA tSSlStffe D s 2 :**©tt»R:jfcJH-r 3 £ 

RNaseH> DNA # U * 7 — bT T7 RNA ^ U ^ ^ — - B £ V> o fettftOMt® 
iffi^l§r;fo^#&Mt&3£fcfr£, SDA tlHitn^ h©®X&^fra&3<> C 

0COBMStf«CS9 £ & £ c £ ^ o fcKI]a#B£ tiT v> S 0 

»^^T-e 77 >f v- n r zmm&f&ttm&T a # saw* n & 

11-509406 ;W097/00330) „ ^M&&^Ig#J£lfofcM 
w ^ y ^ -if— a >^«jW(kinetics)©±{c^i:-r-S £h£#lffib 

ci©^t:^v>T{±s 2 ^mommm^y^ <t ^—tmm^mo dna * y ^ 
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c ) SulBT* 7 bTffl»«te&*fr-5 X*i 

C2} x^a) ^BWSmftWl^JO^ftT-Cff^ C ID fcl3»CD2f&o 

«Ef s dna m u * 5— fe* h t. % izmm 2 ^mmwLii-i >^a^- h -rs ^ t 

b) X@a) I.Z&^Tm&ttM&&^m£te^tcmmz.m2<D7'?j-?-%: 
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SI 1 ©^7>f V-&-£© 3' 5tci|gfc£V>T$rfBSg 2 + 
d)Ilc) C^T«»ttf^Wfi8fc*ofe««C»l©r7^^--* 

ffiBtt£®m&iftjft'r straw 1 ;M^£*ftm3nfc4ftttft#« 

IS 

«©^r^o 

C7) X@e) jUfc^Silor^-f v-*S7r- ;i/-T^^^©3' 
(BO J:t5i3®77^ ^-©«»«^fi!&EUfcK: <}: 5 S&ic J; o Tig 1 

©r^ ^~<Dwm&jm*t*M£'?z>^m*&ts C4} cib«©^o 

& C4} fcfB«©*ttc 
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i ) C7} tzwM<Dft&K. x ^ ruffian fern i <d -r ^—<Dmm.a^m 

x*§, 

^ilf ^ffi^^^^fr^ei^^itj-r, H2) ^-r^&jg 

5) X^2) -4) *m*)te\sXB&)}i-r&mM*MM-rZJM, 
C 1 0 } Mfc&MSl^tfx C 9 : £f3»©;&&o 

8 ) l§7) ©*B«»&/fcEJfcfc: «fc o X 3 #© 3' *Sfij&» & ©#££fifc*bS 
g&U «©3'*S|g^^^^^|fei:r-5X« N 

9) xg8) fc«fcoT^^^OTI6fcS:ofc3 , 5|d|||&3ejSikue#& 

1 0) x@7) -9) *»&«bTBttfc«#K*iiMB*-*xe x 
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ci 2D mmv&mffl&tET'c ci od izmm&iim&nw m.m\<o^^ 
ci 3) ci id £mm<D&m*&tz£^rmm*mmrzj3&'e$>^x, 

•Ji<s-r^^^©^*^tt2*ii*»e»&S!Bie«j^M^ 

U 5D MJcf«nfl9R:^<oS3R*#fi**« CI 4D fcffl«cD*« 0 
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C 1 6 D BH¥MM8fl©#&TTM >+a^- h t 5 C 1 4} fclB»©^ 

zmmm&mimmtemwr-T*cmw&&ft5 nmm^mKm^mm-r s dna 
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t^-^^t s#*«s^-r & aB-rsjsaia (lamp 

fcf > ^m^^ nx v> s * u X * 1/ ^ 

m?mm£vxm>z>o -^Kti-v^zpuxm^ 2-100^ .to— s&w 

£ttx 2~5 0^©^S^©^U^^U^K^*ibT^U^^lx^h*i: 

•&t>*>s *ftw&&^x&i&%mm£?zm&%mi&?zMmeMifi. mmm& 
mmx&^o &tc:*ftw<Dmm(D<&&ii&tzm-3^x, tmvmm&ftsm&K. 
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>r*>xm<Di&m&w*>^tso ?tet>%, mm mm^mmnj tit, -earn? 
mmmm-fr ffi&tzjs^x, wbfc*(Dmif$M&^ xvx^zvm 

■*m<»-# U * * l'*^- h* <fc b tlS^T 3 Z. £ 7? # 5 «, 

2 Ut^ i:;Lfc£ cDNA WA DNA* DNA-RNA / W 7 U «y \*m&w 

wo2*mtmiiisxm^%>z\}i%x'%&o *mz<D2*mm.^ mm$nx 
ot^m^u 3mux$>zzt.ibXgZo mmftfc&&irztm( in si 

*mwte%^x cim*mmh\sxm^zm-&> am z^mt, 

W£:&'3<tm<D<etj£%&£*s m-(DmWrTX'm&-?2>Z.£jySX%Zo RNA£ 
t§M il bT cDNA 1 «*^jfrr * fcx DNA-RNA M^Us»l«l:J:S2 
^^SfcTSo d©2*^^^^B^(343tt^^i:LTs tttt0-&J&5rtt« 
3 £ i:*s-e§^o #2gBJ§0^£D-£/^m £JB V> 3 DNA * >; ^ 9 — l?*p\ 

CD-^&fi^ C So £ h?LI£ Bca DNA U * 5— tm, ^g&fS&fcW 
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mmm&ft?nmm-&f&Km*M%kT z# y ^ ^— - e t ut^ sda & irt/B 
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- ©^4»fc-rRB b > «*©«ttfc«ttttfcJfiaa^Jip & s c k & 5 o 
fetid flMBEJfeffl^'f v— CD-fey hO— ffit©:7^-f v— bLTffl 

©lb#M.Ufeii}:t«to^ *^RS©«^©#mT?$)5ia^^b©^^ . 

f sra ww^fc^tfaafc-e s s am k lis hi^k: {*^©m^©xig £ n 
T7?ai»*ik3&»75**^k^'5cik3y*cft*o 

j&£#£3£kJ«£&^k#££ftT^fco ^©feto^{±s 2%m<omM& 

^©^©^J;oT22|s:$l3?)S^^b^n5^©%k^ 7"^-f ^-k-f >3r^- 
^-h-fSCiklcJ;!), ^^^MSittftftS, 2^W^^b^ti 
S*frkUTtts fe^Wj&g (OTs Tm k*B&-rs) 3t<t:^«t 
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* »; ttt«fff^ffl £8fO* OdJffl v\ £>ft5 » pH tt^M-T £ DNA # U ^ =7 — 

foKTmmi-%o mmtvx&mu Naci, ^sv^NH^so^tf. &m<Dm& 

^cDTT^^-r?>cii:*ST!^^o It^^'f >(N,N,N,-trimethylglycine)^> 
y"b^T)l^-JVT>^-^Amt±. ^(Disostabilize^mtzX^Xmmmm^ 
C0|qI±l3^^T-«)So ^-Ofcfcs 0.2-3.0 Ms «f^L<«0.5~l. 

5 M *§ft©« C <fc tK *^0^©^^liifi^J!S©{SJif^ffi fc^T §5» C: ft £ 

Kftwomm^-i^Xs -7^4 ^-(DMm&wtej&Kxmmtz Tm^g#j©& 
^SH^jos^t^cDGc^a. mmm., m:-aTmmmm(Dm&^m^x, Tm 
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BIT <fc a & DNA * U * ^ — tf fciu 2 £ & SUS^MKi;** bt^'f 
3DNA* y*7--tf-efc£o CL©«©DNAtf y^—iffcifcik WTOJ; 

Bst DNA^y tf 

Bca( exo- )DNA # U ^ 5 — tf 

DNA ^ U ^— tf I©^l/yi7-7^^>h 

Vent DNA^Up<7— ^ 

Vent(Exo-)DNA K U ;* 9 — If (Vent DNA ^ U ^ ^ —if tS>tb^9VJ>*7\s T — -tftS 
DeepVent DNA * U ^ 5 ~tf 

DeepVent(Exo- )DNA # 'J ^ — tf (DeepVent DNA # U ^ =y — tf %^>7V^>7\s 

$29 7T—V DNA 4? U * tf 
MS-2 7 r — V DNA # U * 5— If 
Z-Taq DNA^U^^— -if (^S?t) 
KOD DNA U 5 — If (JK&fttt) 

£ ft ft <Z>g£if|0 i*>T & Bst DNA 4* y 7 — if Bea( exo-)DNA »J 7— If fcfc, 
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Vent(Exo-)DNA * U ^ If i±, mgmrS^ii^ti^Jg^W^^il 
& tcmm-elb So d 3 T- DNA # U * ^ — If £ J; 3iiBife£#? fflM^l^&EJfo 
fci\ l^Mi^* single strand binding protein)©»IK: J;^T<J£ 

Ji^ti/Se: J:^^nTV^S(Paul M.Lizardi et al, Nature Genetics 19, 225 
-232, July,1998) 0 Z:<Dftmtt*ftWfc]&m\s, l^^^>/^M^»t- 
Sufcfcio rffiMm^fifc©^^^ £8^-f 5 Cli: ^t^So Vent(Exo- )DNA 
*y*^— IfKl^LTfcfcs lW^VMi'Stbt T4 gene 32 

■S o 

3' -5' * lf}Stt£*#fefcV> DNA tfU :7~tf £fc* N *BMi5 

< te^o bfr U DNA V ^ 7— tf {d £3 3' 3fcJ^<D^<Z)ttj!rafcJu 
AilfcSo L2r#oTs dATP^MoTl^S{tiPl/T'feF t 3®h^e,^V><t^^ 

s'^^^^^A-c-^^-s.td^iB^i^iR-rn^^o mmm-s 

imiz S'^Wfeii^mb-CbSoT^s unmit blunt end h1r%> 3 
'-»5'x^V?^l/7- tf^i££*JjrrS So 3*&»DVe 

nt DNA#U^-^y:£©M&£*#-3££fr£s Vent(Exo-)DNA ^ U ^ \Z £ 

u * 9 — if ^cd dna * u ^ 7 — e 3&0©^T-ttm«mffffl i±mmm 
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^^xmmmif^m^ti^Mm^ mzm^nx^^ mm*? n-509406;wo9 

7/00330) o bfrb^^tlfc^T'fciU Hl^tc:ttcr<fc-rip^M©^^tl 

xmmm&m&ft5zt&, mmmzu.-mmx&z&, i*m<Dtm*mMz.? 
%Rmz¥i$3^mte&fo*wftX'%iz^<DX'%>&o pcr £ -5 &&&&fb«& 

fe*H««i^fifeEjte© mm?±x (Dffimm&f&ELj&Ki&WT %> n^atj 
ic *v»T^a*r^^qrti^«8i&Yt d att £$?lx *n« N ei»©sjfctt 2 
*BBjifc*» zmmx&mnmmtrssmttm t btt±, & ^ * & 3' 
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LAMP ^(Loop-mediated isothermal amplification) i: IBIS'S" So LAMP 

cfc-e^^rtix X2©5'<g!|{;:xi c#®*S£*ifc:*y rJ**u^ 

i: bT^f££ bTs ##<or 7 ^ A$T--;v b*IM$l 
tiS 2*^©^M^CD^©^*«lfifcf SS^SB^I^ 1 *®±«cg$WtM<* 
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1- 5 DNA # y X 5 — B i: % £ hu IB 2 44RfiKtt £ -i > * ^ b T Z> £ h fc: 

b) lia) \Z&^XM&tt^&r$mtt£-?femi&lzm 2(D7^-(~?-&~r- 

^-5$fJ$fc:*fLT^--;i/U ^o^2cDr^-rv-©5'5fe3fig^y: N z.<d 

c) xsb) ^^nfe^2©r^^v-©#s0^fc43{t.5^i©rv-rv 

zmmfeomwD 3' w&mMT %®.mzi$\;X-7--)\sT%, 

e) lid) ^«toT^^nfemicD^-r^--©#S^^|tD3'5K4g§g 

e 

XH3RJ&©-5*n Xfia) ©^*$2^^CD^^llit<toT^^n-2.R 
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fc(± s mum^^mmm-B^^mm-r % dm y * ^— t£#/a^ s^sc 

So 
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oor^v— ©-fey hhbtfflv>?,nSo b*pb*b%^?-^s«R*ff**isr& 

tf£IB8l 0 M b^tt^Kittx 2 o© -x'— Dj&«IB5*!fr £ £ 
— ip 5> ©tt*£l*ttfc*t bt ;vf £ d # § £ -5 £aS§h*tt3 o £4B 

* © 5' fig t^ft ©km fcttfln bt £ < £ £ #t? £ £ o <y > << v -© 5' 

So 

-©•fey hic*fbTs Hfc^2©««jffi»BffiWK:»b , rr=-;i/*rscfcyc* 

fc-fe-C^WTs ^2©^mSiB3?!lii{is MH 1 ©Wfl&JIESfilWI**©rt»fc^ 

^iim2 o©r7-rv--©m^fc)-&T^B6^ns©M 
bTs y^^-T^-f*?-^ ffit©fgre& 3 ^HBfc^Ts 

^ttoormffl-s«ls^ms^©^&#^s2^©T'>^--^^v- 
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<< v— s c tc J: t> s > ^ v-fr £> <z>*B*Sili^£ 

^j-T^ • ^(contiguous stacking) tn?fc£ft£3!^ : &/i&ffi "T 5 d£ 

*t-§5o nv^^^o-^ -^tv*^*-^ ##n?fc*T-— 
•c u rf* * I/**- K ifi 2 Kt^-T £ ci £ J: o x rT 

S&£&33^XfeS(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12,47 
4-477(1992)) 0 o£Ds T^* — 77^?-^ r^-f v-fc$Mg£H=K 
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2*5«t^F 1 c, #^CD-T>^-— r^-f V-fcj3^SX2^3J:rjtX 1 c£R2:fe 

»K ffe^02CDr7>fx'-fcbT^II6-rSo FAtRASMtSWv JB* 

X2 XI c 
FA F 2 F 1 c 

RA R=2 • • R l c • 

-m±©-SPF 1 cCT--;V-f &^i;#-e£5^:li8F 1 s dCD^F 1 

% tulB 2 o©^X 2*5^^X1 c tT-^^^ X2©5'W;iXl c#$g*g 
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^. ufe^oTs mmntiLmmm*, m.m 0-500 «#<£>Eg8S£^uT»»-5 

c^^^CDS'iai^fstS-rs^Xl c fcCDEgjgftf, o-ioom <*mc 
S^bCfefcl 0-7 0ia»£&3J;5fciS!§f-r3o &:fcc©i&<fittX 1 ci:X2 

tlSIU— . feSV>{±ffi«^]^VN afflux ^-rn^^Kll^— , &Z>VM£%±1Z 
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t&x%%« ^w^^i£5u«±s *ntmmm&f&<Dm&£^xmmT 

t \sxn*>m &© x ^ * ^ x *> ©*§m 
pixi&m%.x&*), m-m±(ox i ct3 7--;i/t-s^t*{c. )v— 7&mi& 

fc^T- ^Sifcv * UT ^© 3' jmte&^xmffim£fi,<D&& fcfc £-0H 
— > fc^-ftf U % y>*S^ft: <fc 5 * © 13 IS^^r fite V^ 0 i; £ fcf** 

^*Bf^*^i6t'ra*©-c»nttav>o ^©^-e^ -^ttACTG^cttf 

U © 5 ®^ i: & 3 fctit^P ^5**-*$/ £ 'J Xbromodeoxyuridine) 2: 

©s^ t & s e> ^ «»«i^©«9M t vx brnm-? z^coxfo 
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ftff-5c2i*«T?#«eftco»|ft*«ro 0 Atttt£tt> 5-200m«. <kDII*b< 

i± 10-50 isfctSo i^«#wft«i^j*^*jswir *'^»<o* u * 9— e 

a#©*ftt±*ft^T* in^.Tx «B6E«ii:uT©»»tt&a8 

ft-rsfctotcfctx «*flsifc iottaaw±©****iM'rs©<ffa*U'»o — 

»»< *-c*ffi*Mfifc7'=— ;i/T-B»^©IRft7?ftSo ^wciS'fi't-r 
4>&<fc&2o©Mj$X2;i3J;TjtXl cH&ot^S, bfci>*o . 

f 5 W095/05391 , Proc . Natl . Acad. Sc i . USA, 91 , 6644-6648, 1994) % 4mx~ib 

Z<Dft&ftmK38VZ>( >t- /7>f v-fc* N ^tlS#^®ffit3^$-&T^ 
<dh-feT?#So fcs^fck -r 7*9 >f ^-©#li©SS#£e;*^>©«fc-5 

&t*^3o a-s^t*. «at©ffiiiB#*T?«'ftsr«ii:^«J:oTx a«fcr*«» 
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©Kf/fr* HURT 3 d £ *C £ S o 

*:^BJKi43^S-Y r^-f v— &iiufia2o©$|:ti£©^&£1\ MfcftUnfiO 
& § l> fcfc U if -f A £ n - b* -T S DM m-£$> £ C i: #1? £ £ o £IIW&S8tt£?!I 

t -r s t td a: d > *mw<D&f$mm'e$> z i *«±ftn«R©*«©a:iaaiKw 

if* p-r £ dna ^iss^-ti«s teaf^wsan-etiDwrsiRv^-r 
So fcis. cnfe©f*itt»&«a^Ji±v^t , n*2*«t^ofc«^K:«ifi6 > r* 
&©-efcSo ufe^^Ts #sgBj§ic«fc3 i*«©«K**;i/—r*^ ur^si: 

■^»«»*iiuiartT?x ^-s^ttin vitro •e(ommii*>'V?'g^<Dmmzmm-T2> 
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-*efc£FA:|3£tfRAtfiiflgffl:/7>r v-CD-fey K*«teftbT*Dx SCR A 

««Rj»fflr9-f -r--Tf**FA^T--/i/r*«*F 2 cima&m&imte 

•»e»nfe^»*rtS-&*»Rr«B2l«!ofc|gJ»F 2 cfcftb-CFA£:rr:-;V£-l*T 

*6ffliiMii^*iBi&r*7'</^-r7-f^-F3«»7'--;i/-r* (H2-(4)) « 

r**-:^* v-F 3 
A >7-77-f7-FA«illt#§lfe^»f^nT 1 
(EI2-(5)) o £©l#®t£^£bTs R As *±tFR-Afc»f * 
T e 7 ^_ r ^^ v _ R3 ^ MK:: p->_ ;kJ: ^^^ P |^- r5 (0 3-(6)) o 
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VXT~-fr?ZZ.lL&-Z%%Wm*ffi%.% (®3-(8)) o ft*BI3-(6)ft:*^ 

(S3-(8)) mmE.f&&x*-h?Zo a^x<o 

a£^V^TH-»a*lK:»i«i1"*o gtfc7--/l'Ufe3 5 *i|gFl (H3-(8)) 
ffi»«£fift©5fej*t t & 5 £ 2: tfTf * S o c CD & 3' *4g-N© Fl/ 
F 1 cfSTC£fc%CD-?v H15<F1 cfcftoFAfc^T£WtlM4#;fc£o Uip 

bB^K: iti iii— ^©p^-r s«*c*aE*r zmmmizM&w&n f i /f i c tts 

fHiRViJ±N -f > 'f T-F Ai) s 7--Jl/"f 5 d fcif't ^ 2» F 2 c#*#£b 
T*5tK c uitiF Ai^T— — ;i/ £ (HI 3-(8)) 0 ^~ 

r^T--;i/bfeFA>fpe»©w^j^HiiStts ^5fci#*i»aiibT 3 J *^ 
—jvvimtetmtirz (04-0)) o cictj^s 
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■totiH^nfe 3*»^i:Ufflii^^5 (EI4-0)) o ?Z 

J:(c7--;i/t S i t^tf ^5 3' 1 (®4-(ll)) o £©3';^ 

R lte.m-*M<DR 1 clCT-— MtHli^^tS. £T> d©KJfo© 
FJ:R»*»in^ 0 3-(8)T*j&£W£SJi&£l^iyr&So Ufctfo'r 

m4- ( mra -rflfis^ e #©#§ fc«f fe w^o^sii^-r ui vkk - 
t bxvm-r z c £ § So 

£ s -f>:*— 77-^7- ifi?*—— ;i/U &rfc&M©£j&Sji&©j@j&i::&£o * 
a&B©<fr£ e> -f ^©*£^*> £> ©^JE&KJi&fc«a^*>2 tiS c £. J: D n $ e> 
© J:V^iH§^^^tiS©T$) So W±©£ "5 ^ LAMP ^^ii&ffl-TS c 
iot, #ftfc*nfc#^«ffe«:ttBI©^3WB**. Mfc LAMP &fc:j3V>Tfc^ 

z:©£ tg^-r f i — r i mvmm&m t *<Dffiffimm&& 

2-F 1 (F2 c-F 1 c) s £fc&R2-R 1 (R2 c-R 1 c) ©^MS^J 
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T'mmztizmi&tPigM^x^Zo tcttm4-ao)xi±, 5'w&z> (R2- 

F2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) i;V>3JHJ? 
?-^^tUTF2 (£jfe&R2) iPbmtfcls, wt^x&movzm* 

i\ ©*aa«^*gi*67? * s * y =r * * u a-*- k u £ <m . 

tisrv^ztfrb, *mwx Em n l-ci> s^©-^^wt^ c t & 

grfcfc^M£bTi«tre£&<&5o Ife^^ F An jj&SuttRAMJ;^ 
FA^RA©£?&a3££i$o;fc^ 7^ v-fcfc s ^BJfc^-D*<^ 
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FA, 
R As 

7f7^-77-f?-F 3 N 

* * -7^ 4 x'-R 3 s 

• DNA # u * 5— tf ©Sjf h ft 5 ^ ^ l/^ h* 

o^**ttx tt^fc^-r.sattsttSfc-rsfiiiBfc^v^ifcHkasSo fa, 
43 £7jtR a© ft#^cr»^^^o>r >i--y^ << ^r-&*mmz. x zmmcD 

•Tftt)^ >^ , >^-^•Y•x'-^bTFA43J;t^*RA^V^S^ta^ ##8 

®77-f -r— stasia ^ r sjbm m&jmjfcifiMfirc § t&s®^ 
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m t -r a & m m * s * fc im t- £ s rt tut & « fe -r 0 

— -r 2®©^^®©:/^-?— e>*iTi> £<, bt 4 m<n* u 

rf^^p^ h*fc:^&ti3 6M^^«l^f S^lB^J^WJfiatlB^J^thfflb 
*S*t8li^©®/£ t«s S ft* U =r * £ \y Y © 3' 3fci$jff 3£x * J: xmWSSm 

cfcoTx ^©^^JfAilUofc^il©^^ &30fcfcSNPs©«fc?;S:$tfc^ 

y =r * ? u^-^ k© 3' j&mfa ztzteMtc iz&f&a ntcmmti s &f$&& t 

^^fttS»«l^«li|l< RSS^ftSo LAMP 
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otlM. PCR £T-»J8£f U3 < V^JjftT*& 5o 

3 : F3 c) £ (F 2 c/F2) hfcS J: -5 fctftfH" * i fcfcj: *K 

(F 1 c/F 1) ^®7--JW (F 2 c/F 2) £ •) *«^»K:33*5 

i>o JS^ F 1 c/F lffl©T=-;i/^^rt©^«:©-t!flBfeflSjK:3iOTI6tt 
W^kt^Jtt*. rt«©*flH±s FA<0#fi4*ftfc7--;i't«EAO 

*!8WC43V^TH:^m©^(synthesis)iiliffi(aiiiplification)i:V>^^* 
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a. 

3^{c^— m±(D~ 3PF 1 cC:p.=— t^-e^s^F 1 zcom 

Tffi4Sil^£^&3©T-fc So 

v> s ci t * So ^vNT-^^n^ia^w^R 2 c &m&m&&ifmmt2: 
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£ ©flk fc t X « SDA NASBA ©J; 5 &^&©l«if UT * 

<Dmm*mm-r%ciiii s -e%2>o wk&mmttfmtzj&mirziz^ sdam© 

7^4 -x--©-fe yK' $ig&£# -5 ffittitertSft *'iW«-r S DNA # U * 5 
C^ttT^>^^-ht5o SDAffi^-Y^— (D^Ttlfrifis 2*tt®"t 7 & 
v-C7--;b i:«IS«E»fc»-r ***ti^l«3Wf t>n* o 
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SDA ffi 7*7 >T ^— bT*B*ISg©-&Efc**fT*> 
£©£: SI03> iL & & * V 7— If Wtt-C & S *«x SDA ffl 77 >f * 

*i 5«**©ffia£BPJ<P & & & 2 #$£© DM #&4r h &ffi$ ft S«S*x 

NASBA&fcflSrr 3fcttx NASBAfflr^ T-<rt»Wft 
tt*8«^rilRjS*jSWft"r * DNA s|* U * MA # U * 

fcHTtfflV^ftSo NASBAffl77-f T-ttx 7n=E-^- KWfcftttlb*:* 1 7 

1 © NASBAffl77*f T--;i/-r^^^^^S^^*s«Itl*:^i:*r«o 
«5^T«l©'MASBAffl77-f^-*^2lbT^*nfeffl»«l'4x TV*-? 
^-fY-fc^oTlitSiltKliD »e»ftfel#«Ctl2©N 
ASBA ffi 77 -i* -&T 2 2: t^il SB 1 © NASBA ffl77-fv 
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«<z>:*y:J**i/;*-*-F N *BM^/£©*W££3 dNTPs 

mmm$Li£ftr> dna ** y ^ mm^.m^m^^^ sim h 

EI 1 ttx $|gi03J UV^^c^Sii&J^iS©— 95(l)-(2)^^-r^E|-l?feSo 

Ei5» s hbvs hcvs ?skm^mm(omm^}^<om%m.W}^^mx^>^o 

m 6 Its Betaine OW^T?©iiSSJi&^0«^m^;i/^-??$)-5o 

in 7 «u y >s dmso &&TX(DmmBLfo&<Dn§mW)>f)mn-z& %><> 
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cmmmi') hbv, hcv, psAjfi^BB^i^itts 

NA (2#^) *MM£hXs ^■^mizX^MO^^Uo^^U^tco £S*fc46JB 
bfe^-T* v— fct N Inner F N Inner R> Outer Fs -?bt Outer RCQ4ffi^$> 
Outer F Outer Eteu -^n-^tv Inner F i: Inner E %<&$M&t bT#£ 

Inner F ($> SI ^± Inner R) ©T— -^a^ftftJtejS^S £-5 KlC.n&<Z>:7 
7^-aS^<^lfc. Pfctt^CSftfeHBY. HCV, *S«fctfPSA 

nner F; Inner Rs' Outer F; Outer R)*feTFfci5V$*o 

• HBV : 

Inner F (K8I*9 : 4) : 

5'- GATAAAACGCC6CA6ACACATCCTTCCAACCTCTTGTGCTCCAA -3' 
Inner R {Wffl%& : 5) : 

5'- CCT6CT6CTATGCCTCATCTTCTTT6ACAAACGGGCAACATACCTT -3' 
Outer F (IBaifFf : 6 ) : 5'- CAAAATTCGCAGTCCCCAAC -3* 
Outer R: (IB?!J#^ : 7) 5'- GGTGGTTGATGTTCCTGGA -3' 

• HCV : 

Inner F (KPH*-^ : 8 ) : 

5' - GAGTGGGTTTATCCAAGAAAGGACTTTAGCCATAGTGGTCTGCGGA -3' 
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Inner R : 9 ) : 

5'- CTA6CCGAGTAGCGTTGGGTTGCTTTGCACTCGCAAGCACCCTATC -3' 
Outer F (WM^ : 1 0 ) : 5' - GCAGAAAGCGTCTAGCCATGG -3' 
Outer R : 1 1) : 5'- CTAGCCGAGTAGCGTTGGGTTGC -3' 

•PSA: 

Inner F (U#l#-^- : 1 2 ) : 

5'- TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG -3' 
Inner R (K3»J#^- : 1 3 ) : 

5'- TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG -3' 
Outer F (ffl&m^- : 14).: 5' - TGCTTGTGGCCTCTCGTG -3' 
Outer R (W&m^ : 1 5 ) : 5' - GGGTGTGTGAAGCTGTG -3' 

Inner F : 

Inner F Inner F \z & 2>&fmffim<DW&nc ilUC 

/mm DNA ©^F2c tzffiffi 
Inner R Inner R lz «fc S-^fifeffi^CD^ Rlc tn 15 

/Inner F Kl«t 5^}£*B*S^©^ R2c K:*1*S 
Outer F DNA £D^^ F2c (O 3' M Wftt* 5 F3c KiffiM 

Outer R Inner Ft:*. &&$MMQk<Dffi& R2c CD 3* Wlzm&T 3 R3c leffiti 

ic ric \z^tzzm&ii*<Dm&mi3ii%Mmnhifi, nc ^ts^-yj^mm 
• Rrnmam (25/zl #) 

20 mM Tris-HCl pH 8.8 
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10 mM EC1 

10 nM (NH4) 2 S0 4 

4 mM MgS0 4 

1 M Betaine 

0.1% Triton X-100 

0.4 mM dNTP 

8 U Bst DNA #»M9-H* (NEW ENGLAND BioLabs) 
77-f7- : 

1600 nM Inner F 

1600 nM Inner R 

400 nM Outer F 

400 nM Outer R 

mm-. 

1 x 10" 20 mol HBV DNA 
1 x 10-" mol HCV DNA 
1 x 10~" mol PSA DNA 

mMte&m&&* u*:u%©*ffljtbfeo 65°ct? i mmK^^o 

&fo<DW& : ±t^mWL(D 5//L \Z 5//L © loading buffer *«82niU 
n—XVfr (0.5% TBE)£^oTs 0.5 100 V W-fX 
v-*-i:bts tfX174Hae Ill^ffiffibfco ^itO^^S^f^i' A^D 

v-f h* (WTs EtBr i:#B&-T-S) i?&&u-a«£ffiti8Lfeo %gm&m6tzm 

> 1 : $*X174 Hae III 
2 : DNA (+), PSA 
lx— > 3 : DNA (-), PSA 
U—> 4 : DNA (+), HBV 
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5 : DM (-), HBV 
V—> 6 : DNA (+), HCV 
U->7:DNA (-), HCV 
m$L<om%k, HBV, HCV, ^tfPSAV^ncDDNA^Mfc^fc^i^^ # 

ner F, Inner R. Outer F, bT Outer R © 4WM~£$> 2>o ±fB, 
HJfo^&Mtf 1 © Betaine £^icfcl>SJi&^&PB$fctf^U*:<> 

SifoOStlg : ±I3K«© 5>aL C 5/zL © loading buffer &m&DU 2%7iS 
U—Kf)V (0.5% TBE)£^oT, 0.5 Ms 100 V -tftfttifcMr bfc'o &=?iM X ' 
7-*-tUTs 0X174 Hae III ^fflbfco EtBr -e^bt 

U— > 1 : 0X174 Hae III 

I/— >2:DNA (-), Betaine (-), lh 

I/— > 3 : DNA (+), Betaine (-), lh 

V — >4 :DNA (-), Betaine (+), lh 

I/— >5 : DNA (+), Betaine (+), lh 

I/— >6 : 0X174 Hae III 

U— >7:DNA (-), Betaine (-), 2h 
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\y— >8:DNA (+), Betaine (-), 2h 
CftSStffl 3 } 7°D U > N DMSO 

HCV3t^©^iE^J^r^^^ A, £DNA (1 x 10" 17 mol) &ffiM 

Inner F s Inner R s Outer F% 33 £ IF Outer R <D 4=B2Kl!$>5o 

-f D fc> 7"D y ?> DMSO 1%$> SV^ 5%fc& S 

£jfc<Z>ttK : ±EKJiB«CD 5^L Id 5#L CD loading buffer *«HmU llTil 
V—XVJV (0.5% TBE) ^^Ts 0.5l$IKk 100 VT*«MMJbfco 
Xv— <£X174 Hae III ftttfflbfe, tMW&©y;i/& EtBr T?Sfetab- 

> 1 : <*SX174 Hae III 
lx— > 2 : proline (+) 
\y—y 3 : DMSO (+) 
V— > 4 : Betaine (-) 

(MWUST^) ft»orDy>ft'*^i±DMSO* 
*0±©DNA-e$)2, lambda DNA (IB8!#-5 : 1 6 N 1 x 10 s molecule) %m 
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>fv— H\ Inner F s Inner k Outer F N ^bT Outer R©4a2T£'&So Z.<D 
■5^ Outer F > Outer R :7*^ ^— £^fcS/iSfc|^R5k:fTofeo V^ft©S 
/fomtfc!&i&g0.25>ug/ml tf^i^fcif^A^n^ h*(EtBr)£in£fco 

■STs ABI 7700 *>:n;],v-») *fflVM:^^^^^©^b^^ 
Lfeo EtBr{±2*m«^SKJ^m^^JT-fe^o bfctf^Ts *«£>ili|t 

lambda DNA 7"^ W V-(D^*1E?IJ 

Inner F (I2?if#-§- : 1 7 ) : 

GAGCCAGCCGCA6CACGTTCGCTGATAGGAGATATGGTAGAGCCGC 

Inner R (IB$nj«-^ : 1 8 ) : 

GAGAGAATTTGTACCACCTCCCACCGGGCACATAGCAGTCCTAGGGACAGT 
Outer F (U#j#-if : 1 9 ) : 
GGCTTGGCTCTGCTAACACGTT 
Outer R (BB#]#-§- : 2 0 ) : 
GGACGTTTGTAATGTCCGCTCC 
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mm&f&ys&kjfom-rzz. £><> #k: n % z & hmm.^^m^mt u 
«t s ^- * u > >?■# c$mx& Z o 
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c ) itulB^ -f T-S-er^^h bT«1«m^=£f53 is 
3. S$M£SI^3!]#v rti U>s ^3\>v;*;M^>b\ £<fc7jb 

£Mj£-r 3 DM # <>M — -if £ £ f3 stflB 2 £ J > =¥■ ^ b 

b> x^a) iz^xm&Mm-^^mt^^ftmmi-m2<Dy^4^-^: 

2 ©r^-f "7— fci^cD 3' Affile &\<\xmB ! ftfe<Dmt!&%ffif£?' 2>—1o<0 
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ffi(D 3' M&Mfc-T ZffimKMhXT--)]/ U fr-DB 2 077-f7-© 

d) iic) \,z#^Tm&ttm&&^mhft^tcffimizmi<D7'?>'( 

e) lid) ia^t^ixfeil©r7>f ^-<D<*«£^©3 5 ;fc*8£ 

6. Xic) tf N ^M^43^S^2CDrv^T~-(D3'{i|^jE^i:-r^4©^ 

7. lie) MMlc^nt^l©^>r v-^-~;i/-r^^^©3'ffll^ 

iigjft r s H 3 © r9 -r v— offl«ja^^jfe ic i s g&ic «t -p l (d y 

*a^^«i6Dffi*©««fc»bTffi»»ft«3©^j*«iL § b<Dx$> %m 
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^cD3'^^^M^^Rj^i: > r5»xS, 

4) Xg3) fc«fc^T^Stt!ig^#Brffet&ofc 3'm^^^^L/S#^ 
Sir 3ffi»«£j*SJfc*fT 5 £ £ £ <fc o ±g 2 ) 

5) Ii2) -4) *!*DSbTB«Jfc-rS««£ii«rs:iDBx 
10. M^cfX^^tPs sf*«9Ki|3m©^c 

Tffi*MH^*Kjfc*fT"5x« N 

7 ) 3' £ T^— £ /W— r^fc SI 2 © 7 5 

8 ) xi7) ©ffitt«teJ&RJfatc: £ o t g 3' 3fc$$*p £> ©fa 

9) us) fciorms^^^tfefc^ofcs'sMBftieifejibi*** 

1 0) X*g7) -9) $«D«bTgfi&fc-r*«K*J&««xSs 



b 4 
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11. m&m i o fciatteDja«5&at&ffv\ wmtt&mifi&vitfrzsij'&wi 

12. mm^mnmtEycm^mi onzfm<o^m^m\ ^mm<D^v±^m 

13. w&gi ifcig^<z)tftm*asfcJ:oT3teii«»m-ra*ttT*«»oT. mum 

14. &odss**s *i©^-fv— ^te^fcrsffittW^OTtess^TTf'f 

• 3 ««IB^^RJfe*ftWRt- 3 DNA 4? U * 5 g 

• m 1 ©79 j t — ; uCff 1 ©79 j v— fcfc-^© 3 5 ^fciJV^T^nB^ 

^©^^^-rs-^©mo3'®i^^-rsM^^bTT^— ;k ^ 

15. HfciWttfc&©5S(iS#££**W2iSB l 4 fclBttoari&o 
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16. wMm&mwtt(D&&.T-e'< j.^— b -rsif 3<m i 4 tia^©^,* 
is. 2 »77^t- ^jitrm-cii^EK^ietB. 
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13 6 



1 2 3 4 5 6 7 8 
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SEQUENCE LISTING 
<lld> Eiken Chemical Co., Ltd. 

<120> Method for synthesis of nucleic acid using double 
strand nucleic acid as template. 

<130> E2-A0001P 

<140> 
<141> 

<150> JP 2000-111939 
<151> 2000-04-07 

<160> 20 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 198 
<212> DNA 

<213> Hepatitis B virus 
<400> 1 

caaaattcgc agtccccaac ctccaatcac tcaccaacct cttgtcctcc aatttgtcct 60 
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ggctatcgct ggatgtgtct gcggcgtttt atcatattcc tcttcatcct gctgctatgc 120 
ctcatcttct tgttggttct tctggactac caaggtatgt tgcccgtttg tcctctactt 180 



<210> 2 
<211> 279 
<212> DNA 

<213> Hepatitis C virus 
<400> 2 

gcagaaagcg tctagccatg gcgttagtat gagtgtcgta cagcctccag gcccccccct 60 
cccgggagag ccatagtggt ctgcggaacc ggtgagtaca ccggaattac cggaaagact 120 
gggtcctttc ttggataaac ccactctatg tccggtcatt tgggcgtgcc cccgcaagac 180 
tgctagccga gtagcgttgg gttgcgaaag gccttgtggt actgcctgat agggtgcttg 240 
cgagtgcccc gggaggtctc gtagaccgtg catcatgag 279 

<210> 3 
<211> 178 
<212> DNA 
<213> Homo sapiens 



tgcttgtggc ctctcgtggc agggcagtct gcggcggtgt tctggtgcac ccccagtggg 60 
tcctcacagc tgcccactgc atcaggaaca aaagcgtgat cttgctgggt cggcacagcc 120 
tgtttcatcc tgaagacaca ggccaggtat ttcaggtcag ccacagcttc acacaccc 178 



ccaggaacat caaccacc 



198 



<400> 3 
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<210> 4 

<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 4 

gataaaacgc cgcagacaca tccttccaac ctcttgtcct ccaa 44 

<210> 5 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-.Artificially 
Synthesized Primer Sequence 



<400> 5 



cctgctgcta tgcctcatct tctttgacaa acgggcaaca tacctt 



46 



<210> 6 
<211> 20 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 6 

caaaattcgc agtccccaac 20 

<210> 7 
<2U> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 



<400> 7 



ggtggttgat gttcctgga 



19 



<210> 8 



<211> 46 



<212> DNA 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence :Artif icially 
Synthesized Primer Sequence 



<400> 8 



gagtgggttt atccaagaaa ggactttagc catagtggtc tgcgga 



46 



<210> 9 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 9 

ctagccgagt agcgttgggt tgctttgcac tcgcaagcac cctatc 46 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 01/77317 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 10 

gcagaaagcg tctagccatg g 

<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
Synthesized Primer Sequence 

<400> 11 

ctagccgagt agcgttgggt tgc 

<210> 12 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 
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<400> 12 



tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 



44 



<210> 13 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Primer Sequence 

<400> 13 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 45 

<210> 14 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequence 



<400> 14 
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tgcttgtggc ctctcgtg 



18 



<210> 15 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
Synthesized Primer Sequence 

<400> 15 

gggtgtgtga agctgtg 17 

<210> 16 
<211> 245 
<212> DNA 

<213> Bacteriophage lambda 



ggcttggctc tgctaacacg ttgctcatag gagatatggt agagccgcag acacgtcgta 60 

tgcaggaacg tgctgcggct ggctggtgaa cttccgatag tgcgggtgtt gaatgatttc 120 

cagttgctac cgattttaca tattttttgc atgagagaat ttgtaccacc tcccaccgac 180 

catctatgac tgtacgccac tgtccctagg actgctatgt gccggagcgg acattacaaa 240 



<400> 16 



cgtcc 



245 
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<210> 17 
<211> 46 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 17 

cagccagccg cagcacgttc gctcatagga gatatggtag agccgc 46 

<210> 18 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 18 



gagagaattt gtaccacctc ccaccgggca catagcagtc ctagggacag t 



51 



<210> 19 
<211> 22 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 

<400> 19 

ggcttggctc tgctaacacg tt 22 

<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Primer Sequence 



<400> 20 

ggacgtttgt aatgtccgct cc 



22 
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